An electrical analogue has been constructed and ttsed to assist in the teaching of principles of acid-base balance.
by many. Because of this, the concepts of the body's compensation for altered acid-base states are difficult to impart. To assist in the teaching of the principles of acid-base balance, an electrical analogue has been constructed to illustrate these points. The display is on three meters to show pH, bicarbonate (mEqjl) and PC0 2 (mm Hg). The front view of the prototype meter is shown in Figures 1 and 2 . Figure 3 shows the circuit which is the electrical analogue of the modified Henderson-Hasselbach equation, so that * B.E., B.Sc. t M.B., B.S., F.F.A.R.A.C.S. pH=C+log [Bicarbonate']-log PC0 2 C =a constant including pK and a in the equation pH=pK+log [Bicarbonate']' aPC0 2 I t was not considered necessary to make allowances for the variations of these constants with temperature.
The normal values of the three variables for arterial blood were taken as pH=7 '4, [bicarbonate'] =25 mEqjl and PC0 2 =40 mm Hg. Table 1 lists the ranges from normal of those variables in the electrical analogue. The potentiometer RI (which is the bicarbonate setting knob) controls the current through the pH meter MI and the current through the bicarbonate meter M 2 • With the PC0 2 set at 40 mm Hg the reading on the pH meter can be varied by 0·4 pH units (7 ·2-7 '6) as the reading on the bicarbonate meter is changed through a range of 25 mEqjl (15-40) (Table 1) . Similarly, the potentiometer R2 (the PC0 2 setting knob) controls the current through the pH meter MI and the current D. M. MELLEY AND G. A. HARRISON through the PC0 2 meter M 3 • With the bicarbonate set at 25 mEqjl the reading on the pH meter can be varied by 0·6 pH units (7 ·1-7 '7) as the reading on the PC0 2 meter is changed through a range of 60 mm Hg (20-80 mm Hg) ( from "normal" values, the resultant pH will depend on the relationship shown in the Henderson-Hasselbach equation, giving a pH range of 6 ·9-7,9 (Table] ).
The logarithmic relationship in the Henderson-Hasselbach equation is approximated by the use of Zener diodes Dl and D2 in the circuit.
No claim is made for accuracy in this model and it is not used to replace standard nomograms, but the changes are sufficiently close to the usual clinical responses to make it a useful teaching aid. Figure 1 shows the meter at settings which might be used in a teaching session. With the PC0 2 set at 40 mm Hg, the bicarbonate was set at 19 mEqjl to illustrate the state existing in a metabolic acidosis. This resulted in a pH of 7·3 (Figure 1) . Rotation of the PC0 2 setting knob to return the pH reading to 7·4 led to a final figure of PC0 2 of 31 mm Hg (Figure 2) . It was thus possible to illustrate the compensatIOn for a metabolic acidosis by a "METABOLIC" "RESPIRATORY " "MIXED" respiratory alkalosis. Any combination of the various metabolic and respiratory states is possible. These states may be shown to be contributing to a return to the pH towards normal or to increasing deviation from normal as appropriate.
The teaching aid has now been used extensively for the last three years in the teaching of the principle of acid-base balance. Several models of varying size are available and kept in the wards of the car~io-thoracic u.nit and in the intensive care umt. The nursmg and medical staff use them when qualitatively interpreting blood gas results until expertise is gained in these interpretations.
